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WKHVH LW WKH VFDQQHU WHFKQRORJ\ LV RQH RI WKHPHWKRGV 7KDW$OORZV IRU UDSLG DQG GHWDLOHG DFTXLVLWLRQ RI GDWH 3DUWLFXODU DQG
LQWHUHVWLQJDSSOLFDWLRQ&RQFHUQV7KH ,PSRUWDQFHRIFXOWXUDO FRQWH[W DV LQ WKH VXUYH\LQJRIEXLOGLQJV VWDWXHVDQGDUWLIDFWV DQG
GLVVHPLQDWLRQ WKURXJK $QGURLG DSSV DXJPHQWHG UHDOLW\ DQG :HEJLV WKXV SXWWLQJ DW WKH GLVSRVDO RI WHFKQLFDO DQG KLVWRULFDO
LQIRUPDWLRQFRPPXQLW\WKURXJKWKHXVHRIQHZWHFKQRORJLHV
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HOHFWURQLFVDQGLQIRUPDWLRQWHFKQRORJ\LWLVSRVVLEOHWRREWDLQLQQRYDWLRQSURVSHFWVLQHYHU\DSSOLFDWLRQUHODWLQJWR
GHWHFWLRQ 7KH&XOWXUDO+HULWDJH LV WKHPRVW DSSURSULDWH ILOHG WR WKLV QHZ DSSURDFKPRUH WKDQ RWKHU GXH WR WKH
LQWHUHVWEURXJKWE\WKHVHQHZWHFKQLTXHVDQGWHFKQRORJLHVDOZD\VLQFRQWLQXRXVGHYHORSPHQW
7KHVH QHZ WHFKQLTXHV DQG GLJLWDO WHFKQRORJLHV JLYH WKH SRVVLELOLW\ WR FRQILJXUH QHZSURGXFWV QRW RQO\ IURP WKH
UHOLHIDFWLYLWLHVEXWDOVRLQLWVUHSUHVHQWDWLRQDQGYLVXDOL]DWLRQLQRUGHUWRKDYHDFOHDUGHVFULSWLRQRIWKHDUHDWKH
VWUXFWXUHVEXLOGLQJVDQGILQGV7KH\UHSUHVHQWDSRZHUIXOLQVWUXPHQWIRUWKHDQDO\VLVRIWKHDUWHIDFWVLQRUGHUWRKHOS
WKHLU UHFRQVWUXFWLRQDQG UHVWRUH0RUHRYHU WKHSURFHVVRI DFTXLVLWLRQDQG UHDOLVDWLRQRIGDWDKDYH WR IROORZVRPH
DSSURSULDWH PHWKRGRORJLHV WDNLQJ LQWR DFFRXQW WKH IHDWXUHV RI HYHU\ WHFKQLTXH LQ WHUPV RI LQKHUHQW FDSDFLW\
SUHFLVLRQDFFXUDF\DQGGDWDIRUPDWDQGIRU WKHSXUSRVHRIPXWXDO LQWHJUDWLRQLQRUGHU WR LQVHUWDOOSURGXFWV LQD
XVHIXOGDWDEDVHGLYXOJDWLRQUHVHDUFKVWUXFWXUDOVWDELOLW\HWF

3UDFWLFDODQGRSHUDWLYHSKDVHRIUHOLHI
7RPDNHDQDQDO\VLVWKURXJKWKHUHOLHIODVHUVFDQQHULWLVQHFHVVDU\WRSURFHHGVWHSE\VWHS$WWKHEHJLQQLQJLWLV
PDGH DQ DFTXLVLWLRQ RI WKH DUFKLWHFWXUDO UHVRXUFH E\ VFDQQLQJ LQ RUGHU WR FDQ REWDLQ DV PDQ\ GDWD DV SRVVLEOH
6XFFHVVLYHO\ LW LVPDGH DQ DOLJQPHQWRI WKH FROOHFWHG VFDQV E\XVLQJ VRIWZDUH IXUQLVKHGE\ WKHPDQXIDFWXUHU ,Q
SDUWLFXODUWKLVVWXG\EULQJVWRREWDLQDQDOJRULWKPWRXVHRQ0DWODELQRUGHUWRHIIHFWXDWHWKHDOLJQPHQW7RUHFRUG
WKHFORXGVDQGJHQHUDWHWKHVDPHVHDFKWLPHZDVXVHGWKH,&3DOJRULWKP,QWHUDFWLYHFORVHVW3RLQW>@LPSOHPHQWHG
LQWKH0DWODEHQYLURQPHQW
7KH,&3DOJRULWKPLWHUDWLYHO\DSSOLHGDULJLGURWRWUDQVODWLRQLQRQHRIWKHWZRFORXGVFRQVLGHUHGWREHPRELOHVR
WKDWRYHUODSLQWKHEHVWSRVVLEOHZD\WRDQRWKHUFORXGFRQVLGHUHGIL[HG
*LYHQDSRLQWFORXG9MDQGDSRLQWFORXG9LWRDOLJQZLWKHDFKRWKHUIRUHDFK\LSRLQWRI9MH[LVWVDW OHDVWRQH[L
SRLQWRQWKHFORXG9LVDLGFRUUHVSRQGLQJSRLQWZKLFKLVWKHFORVHVWWR\LFRPSDUHGWRDOORWKHUSRLQWVLQ;
7KHDOJRULWKP LVDQHIILFLHQWPHWKRG WR WDFNOH ULJLG UHJLVWUDWLRQEHWZHHQ WZRSRLQW VHWV ,WVJRDO LV WR ILQGD ULJLG
WUDQVIRUPDWLRQZLWKZKLFK<LVUHJLVWHUHGWREHLQWKHEHVWDOLJQPHQWZLWK;WKDWLVOHW7RI(TXDWLRQ
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,QDQ LWHUDWLRQ ,&3DVVXPHV WKDW WKHFORVHVWSRLQWV FRUUHVSRQG FRPSXWHV WKHDEVROXWHRULHQWDWLRQDQGDSSOLHV WKH
UHVXOWLQJULJLGWUDQVIRUPDWLRQWR9M,QSUDFWLFHDWVWHSIRUHDFKSRLQWRIPRELOHFORXG9MVHWDUHVRXJKWZLWKLQ
WKH IL[HGSRLQW FORXG WKHSRLQWV FORVHVWSRLQW FRQWDLQHG LQD VSKHUHRID FHUWDLQ UDGLXV PXOWLSOHRIDSDUDPHWHU
LQWURGXFHGE\XVHUEHORQJLQJWR9LVHW7KHFORVHVWRIWKHVHZLOOEHKHOGDQGFRQVLGHUHGWKHFRUUHVSRQGLQJSRLQW
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7KHSULQFLSOHRQZKLFKLVEDVHGWKLVDOJRULWKPLVWKDWWKHDOLJQPHQWEHWZHHQWKHWZRSRLQWFORXGVFRUUHVSRQGVWRWKH
PLQLPL]DWLRQRI WKHTXDGUDWLF HUURURI WKHPLQLPXPGLVWDQFHVEHWZHHQ WKH WZRREMHFWV ,Q IDFW%HVO DQG0F.D\
GHPRQVWUDWHGWKDWWKHDOJRULWKPFRQYHUJHVWRDORFDOPLQLPXPRIWKHHUURU)LJ


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
3UDFWLFDOUHOLHIE\XVLQJODVHUVFDQQLQJ

7KHXVH RI ODVHU VFDQQLQJZDV XVHIXO WRPDNH D VXUYH\ RI 6 6DOYDWRUH&KXUFK ,Q SDUWLFXODU LW KDYH EHHQPDGH
GLIIHUHQW VFDQQLQJ IURP GLIIHUHQW SHUVSHFWLYH DQG WKHQ WKH\ KDYH EHHQ DOLJQHG XVLQJ WKH VRIWZDUH 6FHQH DQG
5HFRQVWUXFWRU7KHUHVXOWZDVD'PRGHOIDLWKIXOWRUHDOLW\IURPZKLFKLWKDYHEHHQREWDLQHGWKHGLPHQVLRQRIWKH
EXLOGLQJPRUHRYHUZLWK GLIIHUHQW YLHZSRLQW 7KH DERYHPHQWLRQHG DEEH\ LV VHWWOHG LQ WKHPDLQ VTXDUH RI$IULFR
YHFFKLRDVPDOOWRZQLQWKHSURYLQFHRI5HJJLR&DODEULDWKDWZDVIRXQGHGLQWKH,;FHQWXU\,QDQGWKLV
WRZQZDVKLWWHQE\IORRGVZKLFKKDYHWUDJLFDOO\GHVWUR\HGWKHEXLOWXSDUHDDQGWKHSRSXODWLRQZDVIRUFHGWRVHDUFK
IRUVKHOWHU:KHQWKHWRZQZDVGHILQLWHO\DEDQGRQLWZDVQRWUHDFKHG\HWE\WKHSDVVDEOHURXWHDQGLWZDVFRQQHFWHG
E\DSDWK

1.   2                                    
3.     4.  
)LJV±9LHZVGHULYHGIURPWKH'PRGHORIWKHFKXUFKRI66DOYDWRUH±$IULFR5&
 


7KHDSSOLFDWLRQRIWKLVWHFKQRORJ\ZDVXVHIXOWRPDNHWKHUHOLHIRI6DQWD0DULD7ULGHWWL&KXUFKVHWWOHGLQWKHWRZQ
RI 6WDLWL LQ SURYLQFH RI5HJJLR&DODEULD7KHEXLOGLQJZDV GHFODUHG1DWLRQDO0RQXPHQW DQG LW GDWH EDFN WR WKH
1RUPDQVDURXQG;,FHQWXU\EXWLWZDVEXLOWRQD*UHHNIUDPHEHFDXVHRILWZDVGHGLFDWHGWRD*UHHNULWXDO
,QWKHSUHVE\WHU\RI6DQWD0DULD7ULGHWWLFDQEHQRWLFHGWKHIXVLRQEHWZHHQ%\]DQWLQHDQG1RUPDQVDUFKLWHFWXUDO
W\SRORJ\$PRQJWKHHQGXUHGZDOOVRIWKHDQFLHQW&KXUFKFDQEHGHGXFHGHOHPHQWVRIWKH*UHHNDUFKLWHFWXUDO
WHFKQLTXHDVZHOODVLWVSRVLWLRQZLWKWKHWKUHHDSVHVWRZDUGWKH(DVWDQGWKHIDFDGHWRZDUGWKH:HVW

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  
  
)LJV±9LHZVGHULYHGIURPWKH'PRGHORIWKHFKXUFKRI60DULD7ULGHWWL±6WDLWL5&

:HE*,6

7KHVSUHDGRIGDWDREWDLQHGWKDQNVWRWKHODVHUVFDQQLQJWKDWLVWKHUHDOLVDWLRQRIWKH'PRGHOLWFDQKDSSHQHGE\
XVLQJWKH:HE*,6WKURXJKZKLFKLWLVSRVVLEOHWRUHDOLVHWKLVPRGHOE\XVLQJDQRSHQVRXUFHSURJUDP7KDQNVWR
WKLVSURJUDPLWLVSRVVLEOHWRVSUHDGWKHLQIRUPDWLRQRQWKHZHERQWKHPRELOHSKRQHVDQGGHYLFHVZKLFKXVHWKH
RSHUDWLQJ V\VWHP $QGURLG LQ RUGHU WR DOORZ WR HYHU\ XVHU WR ILQG WKHVH LQIRUPDWLRQ HYHU\ZKHUH ,W LV DQ RQOLQH
SODWIRUPIUHHO\DYDLODEOHIRUXVHUVWKDWZDVERUQZLWKWKHSXUSRVHRIIXUQLVKLQIRUPDWLRQDERXWJHRJUDSK\KLVWRULFDO
DQGFXOWXUDOSODFHVDQGEXLOGLQJVWKURXJKDFOHDUORFDOLVDWLRQRQWKHPDSE\XVLQJSRLQWRILQWHUHVWDQGPXOWLPHGLD
FRQWHQW SKRWRV ZLWK GLJLWDO JHRJUDSKLF LQIRUPDWLRQ WH[W HWF 7KH LQIRUPDWLRQ DUH XVDEOH IURPPRELOH SKRQHV
SDOPWRSDQGWDEOHWDOVRZKHQWKHVHGHYLFHVDUHXVHGDVJSV
7KH VRIWZDUH LVPDGHXSRID FRPSOHWH*,6SODWIRUPZKLFK LVGHYHORSHGDURXQG WKH IUDPHZRUN0DSVHUYHUZLWK
IURQWHQGSVFULSWPDSSHULQ3+3RQWKHZHEVHUYHU$SDFKH
WKH FDUWRJUDSK\ LV OLQNHG WR LWV GDWDEDVH DQG LW SHUPLWV D UHSUHVHQWDWLRQ RI WHUULWRU\ ZLWK PXOWLVHQVRU\ GDWD IRU
H[DPSOHWKURXJKDVVRFLDWLRQEHWZHHQJHRPHWULFDQGDOSKDQXPHULFGDWD
7KH*,6:HESHUPLWVWRFRQVXOWDVNDQGSULQWDOOWKHLQIRUPDWLRQWKDWWKHV\VWHPDGPLQLVWUDWRUPDNHVDYDLODEOHWR
XVHUVWKURXJKWKHIDYRXULWHEURZVHU

'DWDFDQEHRUJDQLVHGLQWKUHHDUHDVDFFRUGLQJWRLWVGHVFULSWLYHQDWXUH

x 7KH ILUVW DUHD LQFOXGHV DOO WKH HVVHQWLDO LQIRUPDWLRQ ZKLFK UHSUHVHQW WKH ZHEVLWH FDOOLQJ FDUG WKH
LGHQWLILFDWLRQFRGHPDVWHUNH\WKHLGHQWLILFDWLRQSODFHGDWDWKHORFDOLVDWLRQ
x 7KHVHFRQGDUHDLVUHVHUYHGWRGHVFULSWLRQKLVWRULFDOLQIRUPDWLRQELEOLRJUDSK\HWF
x 7KHWKLUGDUHDFRQFHUQVWKHSKRWRJUDSK\UHVHDUFKGUDZLQJVLOOXVWUDWLRQVDQGWKHUHVXOWVRIUHOLHIVZLWK/6

,QWKHFDVHRI$UFKDHRORJLFDOVLWHWKHGDWDEDVHLQFOXGHVLQIRUPDWLRQUHODWHGWRWKHGLVFRYHU\SKDVHHYDOXDWLRQDERXW
WKHFRQVHUYDWLRQVWDWXVWKHPDWHULDOWKDWKDVEHHQIRXQG79GRFXPHQWDU\DQGWKHKLVWRULFDOUHODWLRQVKLSV
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   
)LJV±([DPSOHRI6FUHHQVPDGH:HE*LV


$SSOLFDWLRQIRU$QGURLG6\VWHP
7KHWHFKQRORJLFDOSURJUHVVDOORZVWKHDSSOLFDWLRQRIQHZPRGHOVE\XVLQJPXOWLPHGLDFRQWHQWVZKLFKFRQVLGHUWKH
QHZPRELOHSKRQHVV\VWHPDV**
7KHGHYHORSPHQWDFWLYLW\FRQFHUQVWKHSODQQLQJDQGWKHFRQVHFXWLYHUHDOLVDWLRQRID,QIR0RELOLW\SODWIRUPZKLFK
DOORZVWRPDNHDYDLODEOHDUFKDHRORJLFDODUWLVWLFDQGFXOWXUDOLQIRUPDWLRQ
7KH SXUSRVH RI WKLV SODWIRUP LV WR SURPRWH WKH NQRZOHGJH RI WKH FRXQWU\ E\ PDNLQJ DYDLODEOH WKH UHTXLUHG
LQIRUPDWLRQDQGJXDUDQWHHLQJDUDSLGDQGLQWXLWLYHUHGLVFRYHU\
8VHGRQDVPDUWSKRQHRUWDEOHWWKH,QIRPLELOLW\3ODWIRUPVKRXOGPDNHWKHYLVXDOLVDWLRQRI32,3RLQWRI,QWHUHVWLQ
WKHSUR[LPLW\RIWKHXVHUHDVLHUWKURXJKGLJLWDOJHRJUDSKLFLQIRUPDWLRQJLYHQE\WKHPDSEDVHGRQDQRSHQVRXUFH
FDUWRJUDSKLFV\VWHP
(YHU\32, SUHVHQW RQ WKHPDS FDQEH VHOHFWHGE\ WKH XVHU DQG LW DOORZV WR GLVSOD\ D GHVFULSWLYHZLQGRZZKLFK
FRQWDLQVWKHLQIRUPDWLRQUHODWHGWRWKHVHOHFWHG32,:LWKWKHGHVFULSWLRQLW LVYLVLEOHDQLPDJHUHODWHGWRWKH32,
DQGWKHUHVXOWVRIWKHUHOLHIVPDGHZLWK/6DUHDYDLODEOHWRR

   
)LJV±([DPSOHRIWKH$QGURLGDSSVFUHHQVPDGH
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$XJPHQWHG5HDOLW\

$Q LQWHUHVWLQJ WKLQJFRXOGEH WKHDVVRFLDWLRQRI WKHGLIIXVLRQRI WKLV'PRGHOVREWDLQHGIURP WKH ODVHU VFDQQLQJ
ZLWK WKH DXJPHQWHG UHDOLW\ 7KLV WHFKQRORJ\ SHUPLWV WKH FRPELQDWLRQ EHWZHHQ WKH UHDOZRUOG DQG WKH ' YLUWXDO
REMHFWVZKLFKDUHLQWHJUDWHGLQWKHXVHUYLVXDOILHOGDQGZLWKZKLFKLWLVSRVVLEOHWRLQWHUDFWLQUHDOWLPH7KLVPHWKRG
FDQ EH LQWHJUDWHG RQ GHYLFHV XVHG GDLO\ WKDQNV WR WKH DSSV LQVWDOOHG RQ LW 7KH DXJPHQWHG UHDOLW\ WR RSHUDWH
FRUUHFWO\ LW XVHV VRPH VHQVRUV WKDWZH FDQ ILQG RQ WKHPRGHUQ VPDUWSKRQH DQG WDEOHW DV WKH DFFHOHURPHWHU WKH
J\URVFRSHWKHJSVWKHPDJQHWRPHWHUWKHSUR[LPLW\DQGOLJKWVHQVRU3DUWLFXODUDWWHQWLRQLVIRFXVHGRQWKHWUDFNLQJ
WKDWLVWKHORFDOLVDWLRQRIWKHXVHUFRQVLGHULQJWKDWZKHUHYHUKHLVKHFRXOGDFFHVVHVRQWKHDSSDQGKHFDQKDYHDOO
WKHLQIRUPDWLRQUHODWHGWRWKHSODFH0RUHRYHUKHFDQPDNHVRPHRYHUYLHZVWKDQNVWRWKH'PRGHOZKLFKZLOOXVH
WKHDFFHOHURPHWHUDQGWKHJ\URVFRSHDYDLODEOHLQWKHGHYLFHV
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